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Eurytholia plates (Problematica) from the late Silurian
of the Austrian Carnic Alps
Plaques d’Eurytholia (Problematica) du Silurien terminal
des Alpes Carniques autrichiennes
Annalisa Ferretti ∗, Enrico Serpagli
Dipartimento del Museo di Paleobiologia e dell’Orto Botanico, Universita` degli Studi di Modena e Reggio Emilia,
Via Universita` 4, 41100 Modena, Italy
bstract
A small fauna of phosphatic plates of the enigmatic organism Eurytholia bohemica [Ferretti A., Serpagli E., ˇStorch P., 2006. Problematic
hosphatic plates from the Silurian-Early Devonian of Bohemia, Czech Republic. Journal of Paleontology 80 1026–1031.], is described for the
rst time from upper Silurian beds of Austria. Other known Silurian occurrences of this taxon were restricted to Bohemian localities even if the
enus had been previously reported from several Ordovician outcrops. The extension of E. bohemica from the microcontinent of Perunica to that of
arnica suggests that Eurytholia was not an uncommon constituent of Silurian fauna, at least at intermediate latitudes in the southern hemisphere.
2006 Elsevier Masson SAS. All rights reserved.
e´sume´
Une faune restreinte de plaques phosphatiques de l’organisme e´nigmatique Eurytholia bohemica [Ferretti A., Serpagli E., ˇStorch P., 2006.
roblematic phosphatic plates from the Silurian-Early Devonian of Bohemia, Czech Republic. Journal of Paleontology 80 1026–1031.] est de´crite
our la premie`re fois dans des niveaux du Silurien supe´rieur d’Autriche. Bien que ce genre ait e´te´ de´crit dans divers affleurements ordoviciens, ses
ccurrences siluriennes e´taient jusqu’a` pre´sent restreintes aux localite´s de Boheˆme. L’extension de la re´partition de E. bohemica du microcontinent
erunica au microcontinent Carnica sugge`re que Eurytholia n’e´tait pas un e´le´ment rare des faunes siluriennes, tout du moins aux latitudes
nterme´diaires de l’he´misphe`re sud.
2006 Elsevier Masson SAS. All rights reserved.
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. Introduction
Eurytholia is an enigmatic organism recovered from lab-
rocessed samples for phosphatic microfossil investigation
brachiopods and/or conodonts). The first study on this subject
s by Sutton et al. (2001), who reported sporadic occurrences
24 elements) from the Middle-Late Ordovician (Pygodus serra
nd P. anserinus conodont zones) of several sites of the Iape-
us Ocean (United Kingdom, Sweden, Estonia and Alabama).
∗ Corresponding author. Fax: +39 059 2056535.
E-mail address: ferretti@unimore.it (A. Ferretti).
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he authors attributed the plates of the two species E. pratten-
is and E. elibata to a problematic scleritome, ovoid in outline,
aving plates inserted in soft tissue and arranged in sublongi-
udinal rows for protection. An abundant well-preserved fauna
f E. bohemica (416 elements) was recently reported by Ferretti
t al. (2006) from the late Silurian and Early Devonian of the
zech Republic, extending therefore both the geographic distri-
ution of this problematic organism and its stratigraphic range.
o definite interpretation was proposed, but the exploration of
possible linkage with early vertebrates was suggested.
A recent conodont analysis of some Silurian sections in the
ustrian Carnic Alps led to the discovery of a new small asso-
iation of these Problematica.
184 A. Ferretti, E. Serpagli / Revue de micropaléontologie 51 (2008) 183–187
F
F .
2
u
P
(
w
m
a
a
t
w
A
i
b
o
(
b
r
n
t
A
a
e
i
a
c
L
3
p
F
O
t
c
e
P
C
o
a
×
P
A
2
V
d
Iig. 1. Map of the study area (modified after Ferretti, 2005).
ig. 1. Carte ge´ographique de la zone d’e´tude (modifie´e d’apre`s Ferretti, 2005)
. Geological setting
Paleozoic rocks of the Carnic and Karawanken Alps make
p an almost continuous sequence (Middle Ordovician to Late
ermian) geographically distributed in a west-east alignment
Fig. 1). The Silurian is irregularly exposed within this frame-
ork with sequences, which are often condensed, having a
aximum thickness of about 60 m. Numerous sedimentary gaps
ffect the calcareous sequences at the base of the Silurian and
lso at the Llandovery/Wenlock boundary and in latest Wenlock
imes (Scho¨nlaub, 1998 and references herein).
The Rauchkofel Boden Section (Fig. 2), located on the south-
estern slope of Mount Rauchkofel in the Austrian Carnic
lps, exposes a 28 m-thick calcareous succession document-
ng the Late Ordovician (Ashgillian)-Early Devonian (Pragian),
ut with a significant early Silurian gap. Detailed description
f the section is given in Ferretti et al. (1999). Limestones
shallow-water bioclastic limestones and cephalopod-bearing
eds), shales (locally rich in graptolites) and cherts are the main
ock types of the Silurian (Scho¨nlaub, 1998). For some time
ow, the rich faunal content of these rocks has allowed detailed
axonomic and biostratigraphic study of all major groups.
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late 1. Scanning electron micrographs of Eurytholia bohemica Ferretti et al. (2006)
arnic Alps, Austria. Fig. 1a,b. Upper and lateral views of IPUM 27871, ×100. Fig.
f IPUM 27873, ×105. Fig. 4a,b. Upper and lateral views of IPUM 27874, ×125. Fi
nd lower views of IPUM 27876, ×85. Fig. 6b. Lower-lateral view of the plate cavity
100. Fig. 8a. Lower-lateral view of IPUM 27878, ×120. Fig. 8b. Detail of the net p
lanche 1. Photographies au MEB de Eurytholia bohemica Ferretti et al. (2006). Co
lpes Carniques, Autriche. Fig. 1a,b. Vues supe´rieures et late´rales du spe´cimen IPU
7872, ×95. Fig. 3. Vue supe´rieure-late´rale du spe´cimen IPUM 27873, ×105. Fig. 4
ues supe´rieures et late´rales du spe´cimen IPUM 27875, ×95. Fig. 6a,c. Vues infe´rieu
e la cavite´ de la plaque montrant un treillis homoge`ne, ×720. Fig. 7. Vue supe´rieure
PUM 27878, ×120. Fig. 8b. De´tail du treillis a` l’inte´rieur de la cavite´ de la plaque, eFaunal and sedimentological data would locate the Carnic
lps in the Silurian in a paleolatitudinal position between 30
nd 40◦S (Scho¨nlaub, 1998). Proximity between Carnica (Brett
t al., 2004) and Laurentia and Avalonia is suggested by sim-
larities of sequence stratigraphy in the Carnic Alps, England
nd eastern North America as well as by related global eustatic
hanges affecting the Gondwana derived terranes to the east and
aurentia to the west (Brett et al., 2004).
. Material
The assemblage from the Carnic Alps is composed of 28
hosphatic plates, recovered from a single sample (level 326 of
ig. 2) at the base of the Alticola Limestone (Ludlow-Pridoli).
ther samples from the same section or even other horizons of
he same bed were barren of these enigmatic elements. The asso-
iated conodont fauna is mostly composed of “distacodiform”
lements with no age diagnostic species. A horizon immedi-
tely above this bed produced elements documenting the Pedavis
atialata Zone (Ludfordian, Ludlow). In Bohemia, E. bohemica
as reported from five distinct conodont zones of Ludlow age
K. crassa, Pol. siluricus, Pe. latialata, Oz. snajdri and Oz. crispa
. Rauchkofel Boden Section, sample 326, Silurian (Alticola Limestone) of the
2a,b. Upper and lateral views of IPUM 27872, ×95. Fig. 3. Upper-lateral view
g. 5a,b. Upper and lateral views of IPUM 27875, ×95. Fig. 6a,c. Lower-lateral
showing a regular net-like pattern, ×720. Fig. 7. Upper view of IPUM 27877,
attern exposed in lower view, ×580.
upe de Rauchkofel Boden, e´chantillon 326, Silurien (Alticola Limestone) des
M 27871, ×100. Fig. 2a,b. Vues supe´rieures et late´rales du spe´cimen IPUM
a,b. Vues supe´rieures et late´rales du spe´cimen IPUM 27874, ×125. Fig. 5a,b.
res et late´rales du spe´cimen IPUM 27876, ×85. Fig. 6b. Vue infe´rieure–late´rale
du spe´cimen IPUM 27877, ×100. Fig. 8a. Vue infe´rieure–late´rale du spe´cimen
n vue infe´rieure, ×580.
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Fig. 2. Generalized stratigraphy of the Silurian in the Rauchkofel Boden Sec-
tion (modified after Ferretti, 2005). Asterisk marks the position of the productive
bed. Sample numbers refer to Scho¨nlaub (1980).
Fig. 2. Stratigraphie ge´ne´ralise´e du Silurien de la coupe de Rauchkofel Boden
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pmodifie´ d’apre`s Ferretti, 2005). L’aste´risque indique la position du niveau
ivrant les fossiles. Les nume´ros d’e´chantillons font re´fe´rence a` la nume´ration
ropose´e par Scho¨nlaub (1980).
ones) and one biozone of Early Devonian age (Pe. pesavis Zone)
Fig. 3).
All the Austrian specimens described in this paper are in the
ollections of the Paleontological Museum of the “Dipartimento
el Museo di Paleobiologia e dell’Orto Botanico”, University of
odena and Reggio Emilia (IPUM).
. Discussion
The Carnic material is poorly preserved, the dorsal surface
f the plates being often strongly corroded (Plate 1, Fig. 5a,b).
n addition, the fauna is mostly composed of broken specimens,
lack to light grey in colour. Conodonts, on the contrary, keep
pparently the same black colour (corresponding to a Colour
lteration Index 5). Complete elements, subrectangular to ellip-ical in shape, range in size from 0.3 to 0.5 mm, but incomplete
lates may be up to 1 mm. The Austrian elements have there-
ore comparable dimensions to those of the Bohemian fauna
0.3–2 mm; Ferretti et al., 2006). The plate ridge varies in posi-
p
k
Eig. 3. Stratigraphic range of Eurytholia.
ig. 3. Extension stratigraphique d’Eurytholia.
ion, width and height. The ridge may in fact be central to
ccentric, large or narrow, rounded or sharp, perpendicular or
blique to the plate longer margins. The peculiar girdle of E.
ohemica, a sort of furrow bordered by two well-defined thick-
ned margins at a fairly constant distance, runs all along the plate
argins (Plate 1, Figs. 6a, 8a). No ornamentation or growth lines
ere observed on the dorsal surface. A wide basal cavity extends
o the apex of the ridge (Plate 1, Fig. 6c).
Because of poor preservation, SEM investigation could not
onfirm the bilayered structure of the plate wall already indicated
y previous reports (Sutton et al., 2001; Ferretti et al., 2006).
evertheless, the ventral surface exposes in some specimens
regular geometric pattern all along the plate surface (Plate
, Figs. 6b, 8b) with an average 2m net diameter. The same
attern and net size has been observed in the Bohemian material
Ferretti et al., 2006).
E. bohemica was reported in Bohemia from several biozones
f Ludlow and Lochkovian age in different localities of the
rague Basin. No sampling was done there from other Silurian
evels, but the constant presence in most of the investigated
amples and their extraordinary local abundance suggest that
emains of E. bohemica were common in the Silurian seas of
ohemia and of the microplate of Perunica, located between the
ondwana and North European (Baltic) cratons and involving
ajor part of the Bohemian Massif (Havlı´cˇek et al., 1994).
On the contrary, the assemblage described here appears to
epresent a sporadic occurrence in the Carnic Alps. The numer-
us conodont investigations conducted so far did not report any
f these problematic elements elsewhere.
The plate productive layer reveals an unusual dominance
f Muellerisphaerida, a group of globular spherical spinose
hosphatic microfossils, recently interpreted as postmortem
hosphatized acanthomorphic acritarchs (Kremer, 2005).
After recent reports, Eurytholia phosphatic plates are now
nown in strata ranging from the Middle Ordovician to the
arly Devonian (Fig. 3) from several paleogeographic settings.
micro
I
i
t
a
A
S
G
t
“
t
R
d
r
G
R
B
F
F
F
H
K
S
S
Alps – The Perspective from the Austrian Side. Giornale di Geologia 60A. Ferretti, E. Serpagli / Revue de
ncreased attention in residue-picking technique is now desirable
n order to produce other pieces of evidence and so add informa-
ion on spatial and temporal distribution of these Problematica
nd to understand their real nature.
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